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CU9J9J JilaS °q~ > " .a 

ciJj LAI I lA IjJL>J I j Llljj I 

LAl^JL>Jl ^ — < il jVI A_Jl^d — J i^JLlu ALLL I 4_*_dL>. 




A-Uj^JI A'^-ml <vlij A a E < A £— rt tl A_la^jJI jl_La_a VI CjL&L>ijI 



<yyjddl 4 &LqXU gaUjJJ r « U: * j jUa*2l alAUil 

CU9J9J Jitafl a<po .a 

:^ J— i A I n 

^pj\ 4_jJLjj_LaJI A^IjJlj>JI Cj L_u I j jJ I l j r A 1_4>j_lC. j A_iiwLUl Cj L_ u I j jJ I oLc <J 

j a_xjI_^3l1I cjLJjLuJI Cr JLc j jl to a VI ^a j! ijr JLc 1 j_xiL£=a ^_ 

CjI Ioo-<n Alar Mill jl__La_aVI CjI j o^aJ A-ul <^oa»VI A u aVLj A_jIj_} (jj_i 1 

j! 1 t-uLt-u I JjLlb ^TlJ 1 Cj 1 ljj 1 j aJ 1 J Cjj) ar i 1 1 (jl_J3 I iJ_Jj . A_p*LUI Cj 1 to ^1, 1 J j 1 to a V 1 f^yu 1 j A 

A_>JLjl 1I jl_La_a jU A-ul <,oa»Vl jjLUii A j a A>V1 lj_u_^a J rt»~ jLLa_aVI ^aal <,oa- ^JjIjso Ljjjjv. 

A_j_s 1 uaj>- 1 A__j_3_&VI Jlj JuhJ JjLUj A_t_u Ij . jJ I (jl-J3 4-jl^lj . A_jJ_ajJI ^J_ t-u j^-t-ui I 4_La i_u I jj 

^j_j A^a^l < <nll jl_La_aVI {j-a CjI j ^ jr JLc I (jy-Aj <,o <?tl A_pj^jJl jl to aVl CjL&L>oV 

(jj) ^-o (JjVI .(j^ j j < (i t ^laLjjJl A (<>^ j__Sj A_Laata ) Y £j_aJ?e_CJ A-L_<_u <J_^a *-*-^>*1 J 

j. i i ‘—s o maJ A__uL^3_Uj A_j_LcjJl L^jLuLu <_La_uj_j Ajl <,ort tlj AjjJ-iuJI jl_La_4 VI CjI j 
(J j) to & A_jlj_lLs j_& ^liJI t- < j mi tl 1_<J I . 4_^_>- A ( < «tl A_pajjil jLLa_dVl {j-a A j ^JLc Ls 

(J^-i-t-u j <jr ?e_La_<_u (jl_Jj^>. CJjJuv Jl 1 ^ <^>» j (_£_}jJ S j, U A lJi^o 1 > mi (jyl^ jl U <aVl <?Jl& 

A_ Juvl j ^j_j ^JVl_j>. A lo A Lt-uill 1 jl_La_4 VI CjI j o^-zj ^JLc I CjL&L>ij! ^J_iL>iJ ^Cu-t-u j 

CjI to t „jlll A-SjjJojj A-La^ta j CjIj-u_u 0 CjIjIui] A^ajj^ilJ Cj l_La_<_u jUll A_SjjJoj A-u_u 

it <^>tl CjLjlJjJlI A_SjjJoj LjLo 4 A^JJ^II Mill jIjljsoVI tiaiw A^jLc. A_SjjJaJj A jrt <^> f tl 
^1 <^>"vVI ( j<~i nr tl (Jjl — uj lJZj-lmJ . t Jl_j>J,l ljufc A_ A^^ A_xj 1 <^^.VI ^jj-LaJI jjl^a I jya La_$_) V 
(J_^aJ ^ f tl tto i njUXl ^L-uaiwL Ajrt <^ftl CjLLa-f-ujlUl A_ojj-LaJ A_xj 1 <^^.VI A j a A>VI JuJl>o 

S.E |X1-Y (jA to i djlUl (j^_ J ^jl <^^.V| (^jLjjlII 1 U^tl ^ t A to^r/a j 

^Ij^L p t T Ti ,M jl J— >o VI (to ^ 4 _aV-^- A_SjjJai A-xj 1 <^^.VI A j a AVI JljJljso dJjL^ajX2| 
CJ^ t A_ojj-La A to i ol^j t) jIjljsoVI r ciaLujVI A_xj 1 <^^.1 ^ajj? tS 

A_JjHI A J < (I f tl L-jl < <1 ^- J (S E) J-j J <?"lt (^jLjjJLl 1 U^tl J r2 L&J j < (I £)") J_dljU3 C_j1 (II^» 

(^J)" < (I 4 JLJ b j|jLJ>oVI J-aLjlI A J^Jrt^tl A ojrttl L-jl < <t~%. ^_J (%Cj) (^jLjjJLl L^lj^ojU 

. % AO A_uufcVl 
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A-icLCo^VI ^jJjlU Alata 









Abstract 

Climate and other geophysical studies rely heavily on many aspects 
of rainfall characteristics and the spatial and temporal variations of 
geographical distribution without knowing the statistical 
significance of rainfall registered in the stations recorded rainfall 
and climate stations. Therefore, the research and studies dealing 
primarily or partly with the rainfall analysis drop much statistical 
significance of the studied time series rains. So, this study aims to 
determine the statistical significance of maximum daily rainfall 
trends in 12 stations located in Riyadh because annual and seasonal 
precipitations depend in the temporal and spatial contrasts on daily 
rainfall extremes. 

The daily maximum rainfall trends will be analyzed applying the 
moving averages to periods of 5 years in each station, semi means 
method and a straight linear regression relationship, known 
sometimes as least-squares method because it is more accurate 
statistical methods using in the same studies (Siam, 1995). 

The statistical test aims at identifying the statistical significance of 
the semi means method with examining the semi mean of each 
period in each rainfall station using the standard error of statistical 
difference between average 2 S.E |X1-X2| . In addition, it 
determines the statistical significance of straight linear regression 
relationship using the “t” student test of the correlation coefficient 
"r" and the regression coefficient "b" with its “r2” Coefficient of 
determination , the standard error of estimate (S E) , the percentage 
of the standard deviation (% o) and the true value of the regression 
coefficient "b" at the significance level of 95%. 
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<vlij A a to < A <2— rt tl A_t_4^JI jLLa_a^/l CjL&L>ijI 



O0aiol| 



JjJL?&1j C <-<£<-& ' ^jJI Cj L_u Ij jJ I JuJulII m Qjill CjLuji_u_u JlLq Cj^-^la Jl S i 

^_La_<_u jLc. A_l>*Ll1I Cj JulLI! j JjI a ,^7) \ UJ | ^j_a oj-ll^zs ^^LsLLc <2— jl U ^ VI cjL^UoI 

jLLa-aVI Cj V J_juq Ju Tj^C. Cjj_ljj_&j <Jjj^jj1_^=3 ^yd J^a L^j I dJj J La ^yz>j^\ 

ory^ui (> y U^= . (Carbonnel and Hubert, 1994 ) L>ULj LuLaj^ 

£yd aJu-4-4 Luaj^-Sj < Jj-C. 2— 0 L 1 XI ^ jLLa_aVl Cj^Lac_<_uJ A_l<_aJI J_u^L<_uJI JjJL?C<j 

(Paturel et al., 1997) jLLlii jLk^^l oUL^I ^jl^. jlll^ji 

0 Ju?tlll CjLjVjJI 2— i 1 1 J^^JLs CLud-i ^Jl CjL_uIj jJI Cjj-Ja I j 

£yd Cj LLllcuJ ' A_)|ju Juud 0 Jl^j jl_La_a VI £_Jj^J <2— Azz-uz I ^ Cj Juu CjjJl>. A_^=aJ^_a VI 

0^0 ojLii u^= . (Grabrecht and Rossel, 2000 and 2001) (jr ti = >UI cjiil 

jjjjj '2— A_a^_a CjLljLu Jl ^jjjLaVI j^j ^_yzy>. jLLa_aV C-Uj^J 

L^C.1_1jjI ^ JUAj jl_La_aVI CjVjm_a ^j Jlj Jl CjJ| ^ 0 Jula jl ^Vl Cjl_j_a^=J 

. (Marengo, 1999) 4^^ 



Cj LLl»-L(-u AjIju Juud 0 Ju Jl>- A^Lv 4_xiwLL<j SjIlS ,J J->- A-ul ^— > aL ^jjZbwLtJl JujIjljj 
4_>ijLj (JUll l_ 3VL*JI SjJJj ^jjJI l^^JlII Cj Lj 1 Ja-tia 1 CJjJuv l_<-u-uj ^-tisULl Qjijl 

^jjJI < L> ♦ <>stl ^ ^— > 1^ t ^_j^Jt_>iJl jjjjHIj Cj lii]| jLpil CjIjL^JL A-t-a-t-l^V 1 CjJaQil £y£. 

cjL_uIjjJI } cJ^ l > . (Pashiardis, 2002) J U ^Vl cjVjl*_« ^.j ji j m 

da < uyij\ jj^_lII ^ysy>i J A_Lajj>J,l Ljjjl c_J j-Lv J da_<_u^J jLLa_«Vl CjLl<j^=j JlJ JLl 
Ajj^JI CjIj1j_<jJLI (^yj-ajlj (^JL^ail) j_jjjl]| 4<i^o CjLjuJu CJ j Juv c-^-ll(.iJ 

Millan et al., 2005 ; Mehta and ) *UI JL^ S ,1 UH j-LUl ^ o-^ljp 

. (Yang, 2008 



cjVjuuj <2— jl_>. (jjij jl U a VI cj^L?=_<_u JLc. c<jjjvl (jJI cjL_uIjjJI j^=dj3 j 

LiLIajI tj-4 A_^j1jJI jtallll-J Qj-Sil CjI j m < n JLa )¥ 0 Jj jl ]r\ a^\ 

. (Brunetti et al., 2004 ; Brunetti et al., 2006) 
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A-icLUj^VI ^jJjlU ^j-lll Ajl^iL^ AJbe^i 






4 _) j . J 



^_lHj9Ls jl la ] AJ^lcoil CjVjulII ^1] diL_uljJ CjjLcU JlSJ j 

(Campania (Diotado, 2007 ^1 l*i* ULm ^ Aljdi* 

Rossi (Piccarreta et Cancelliera Basilicata 

oL^ulj^ cijliAj . (Cannarozzo et al., 2006) aJ^> (al., 2004 

4 \ mm m QjJijl CjLjJjj, Mtf. Juua 4Jj) ( < (it! jLLa_aVI <dl j ^a^Lu j j-lJoj 

jLLa-^VI diLuy^a 4_u^_uj_<aj 4_ul_^=3uo dsLuLu ] AjaLda^Li (LuLu_ul) Lj^ojI 

^1] C-O I JU-dJ! ^UaJJI d) Jd>- £>£. 4_>oljJ! l_ 2LL>J! c__<_u_aJ 

lLs_<_ujIL 1 I jl 5 c_l 1J dllj3j_llj y < ollo^M (_La_p»J,l ^JLc-txJ CjIjJjJJ l^JuJu ^pal 

Pareds et al., 2006 ; Lopez-Bustinst et ) o! Ipjilj 

al., 2008 ; Gonzalelez-Hidalgo et al., 2009 and 2010 ; Rodrigo, 

. (2010 ; Lopez-Morino et al., 2010 

) AV ) yA BjCd-ll BjIdJI jLLa_a^M dsL&Lao^ ! 4_<_uljJ d ^ 

^JLc. jdl Lx _4 Ajuqjuu yX 1 jLLa_aVl dsV J ljlI ^_da 1 ^ < J Ju Ju J y . > . j jdjJLi ^ulslu ^ Y * * 0 

Jj^aL>JLl JjU yX C.^ 4_u luj, ^ \ 1 4dl_LaJI JljJ^j 4_ul_ll JjI jJJ 

Krishnakumar et al., ) jLk*Vl d L^ Jj*L jl*V ju^i^ 

. (2009 

^ Y * * V 1 ^ \ * * yA 6 J_L^_ 1 I OJ. ( a 1 1 j djLfcUoV ! <Lt_ul^ J dlLuk^ 

ojldJI luj-Lvj <JL^d y\j jLLa_aVl £jj ,jj O^cda I j CjLuLu dij-^iul LjJ ' jd<_u I ojLuj 

yA (j^-u 1 . (Wiliams, 1989) 4<>^ d>[^_Ju jijj 

^ 3^3 AJj) ( < dtl jLLa_«^l CjVjulI JsajljJw 

Ldaj|^l J(J ^Ui>dlj^ UA* -o<\ oljdAil JMiw 

. ^ Y * * * )<\i» -Y^oj^l 

J ^ *\ * y \ J j 1 U ^ \1 t A^jJllju CjVjuuiJ C^-<m-ujI d)ljd4JI LoI 

. (Schwerdtfeger, 2008) u* 



> 0 



^Y 4 ) Y ^. i ^ 4 jj £Y" £ JjVl jjmil — t jJL>JU 






A_Uj*Jl!I aU-J A dip < a £— ts~i rt tl A_p3j_jJI jl_La_a VI CjL&L>«jl 



4o^<a CjIj-Ju ( _yJI C_>L_ulj jJI i ^a JuJulII dJLufc Jl>- jj I <Lp*l_j 

A jl ts\h tlj Ajj) (Mill jl )r\ aVI CjLfcL>ol ^JjJL>o C.J jLu jl \r\ aVI (-La-aLt-uJ ^UaJ 

) V £ I^^JU _u_a ^ Y * * Y ^11 ) * j^yQ 3 jLLa-t I I JMiw (^_|jJu>J I ) ^_S 1 — I I> 1 

) Y £-j-aj> 4 Ajvl < (i 4 ^Laju Aj^j>J! _>L^j}U A j < to jJ I aJL^3jJJ AjuLj jl to aVI ^ujLm] A U**-a 

. (Cheung et al., 2008) LjjJL Juj-^ 

^j_a A a l~ *x- a £J$\ j_a A- AJj ) } i dtl Ajj-LaJJ Cj^L?e_tajJI J_iL>o ^1] Q^* } Ju9j 

A ^ A LlUl jLLa_aVI CjL&UoI j^wU A.uJr> Ljjj AjjLxj AjjI <^>^l CjU^VLc. _}L>o1 cj9Jl$j ^JL*J1 
jLHu ^JiuL !j j LLi_a ! H^tFG 4_aij-3 La Jj_a aJL^I^ A_j_Laj J L_uVE_u 

1 a <: ~— > . A VI 3 Jutltl CjLjV ^JL) q << — t j J ^3 j j 1^|jIu_uLj (juijJI J 

( ) W A c 3 jL?e_tIi) ^jJijVI JL>JI 1 a A_xjj^*JI jLLa^VI CjLLajta 1 ^ l~i a Jj>. j 

. (UAA < j(mo < ^L^>) Ijjj-^u j(A1 Jabouri, 1985) jljjJlj 

25 58 j 23 33 ^P^jjlJI ^j-jI J (j\j 4_<_u jj jJJ jLLa_aVI (JojLj 9 CjLLajta j_2j 

. ( ) Aill) 47 20 j 42 50 jjlaJl ^ VLa^ 




A_<_uJjJl 1I jl \r\ aVI Cjl_Laj>J, ^IjJl^JI ^JbjJll ♦ ^ Mill 

Google Earth cj^jI a^L^I cjLujII ^ jU^VL et^UI Juul : jju^JLl 
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4_jJlL^Io-VI AjIaJJ (Jj-ail aI 4_*_aLs. AJbta 
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^Y 4 ) Y j.t 4 ^ jj -&) tY t ^jj5c^3 JjVl jjulII — t jJL>JLl 



















A-Uj^J! A'^-ml <vlij A a ]n < A £— rt tl A_x_4^JI jLLa_a^/! CjL&L>ijI 



cLi+o^l? M £9li*i> 



SjIulLI 4_Lt_uJ I jLLa_aVl yA CjLu^=d ^JLc. I jJI yA jLuj 

^LxJJ SjljjJ AjuLj jLLa_a^M ) Y ^ Y * ) ) ^1] ) ^V * yA o JlI^Js! 

Jl^ID Qii I^^VI 4 -L^-AVI r,\ L^C .1 /^^ 1 j jl ^Vi CjL^UoI JuJl>iJ lJSJl^j 

CjIj-JlxJI J_xL>0 £— JlC.L.uJ 4_jJLc <Lx j! <^>^1 A J Q A>Lj 1 ^ A ^ JuQ J CjL&Uo^M <?Jl& A_?e_U3 ^j_4 

0jufc A-l^-A I yx^z. 3JJ ^ ^ A_t_uljjJI a ^ t^» / ^ \ ^ ^ 11 A-l-q^jJI jLLa_a^LI A_u_«^JI^ A_xjL^=3_1I 

j-u-iu ^Hil ^y x ^a, n 1 1 A_x_«o^_xil jl La CjLaL>ij! ^J_xJL>iJ ^1] ^ju_uj L^j A_<_ulj jJI 
<jr L?cI<j 1 . A_x!Lxj CjIj-xjG CjIjlvJ ( j r ic 3 jJu 9 IjJ U Jj-LajJI CjIjIlS J^L>* 1 a LxjLq 

LxjLx-£ 2J>.] CjLfcUo^l <?Jl& A_5c_x^o ^ JuQ ^j_XJ jL^Oil A_ljl_^=3U<3j A_(_ulj jJI <?JL& A-L^-A I 

aGJ^J-^j jl a Vi a. 1 / 1 a_xjI_^=3_1I ^ A_iJLcjJI cjLuLtUI L^-Lo 3^L£L<_u^IJ 

. AJju)» < ntl A_xJj^*Jl A^-ml 0 I>| yA ^yz>»\ J^LaLuo Cr^- A_<_u|jjJ| 0 Jufc ^_x_<jjlJ A_ul n a] 

«-^'i~»«l| ci|a^j 



aJ^s L t_ulll, I jLLa_aVl ^j_a x_>Lu» ^JLc. I cjL^Uo! ^1] a_<_uIj jJI lJsjl^j 

^ Y ^ Y * ) ) (^J\ ) \V * yA 3 JlLc- 4 Aj_<_u 1 Y A-U-u J 

CjI jJ_<_u 0 3 JlI a ^-—>j ^"< t ' CaLLa-t >< jUXI A_Sj^-La A_La_<_ul a ^ \ jl U ^ Vi ^j_ul_Gi a 
j!jl>ij! aGjj-Lsj a j A /ti l"\ \ U , ,,j" ti aGjj-Laj a ^ic. AjjLoI! I 

. CjLLa_>JJ Mill t U> 4,tl 

: oL&Uol J-JL>o ^ujj 

0 ^ ] 0 ^j_xj jl ^Vi CjIj-uu AjjIGJ* a ^ Cjl_La_<_u ^HXI aGj^_Laj — I 

. A-Laasta ^J^3LJ ^ Y * ) ) yyA>- ^ ) ‘W * Ajluu yA A_Lua 1 CjIj-u_u 

A-L^-A V j » < A_u_«j aIuAjuu » ] (1^ j A <^s / ti 1 1 C-^l <>s^l < — < j 

Ajj^>J1 JGc.j (S.E Y) / 0 ^ jHu±a JJlC. ^jLxjlII i U^t! a U , ,,ij < <\ A\ 

. aJ a_u_uLUI 



u 



4_icL<G^VI ^jJL*JL! ^jGil Ajla\j>- aJbe^i 









^Luj iS — 2 p J 1 “A 1 la. ^ ]| jl Jool AjS^Lc. aJ^Ijuq JuJl>iJ Cj 

^ <* a> 

JlIc b jl Ju>uV! J_«LjU3J lLsLujV! J^jIjlJs CxJ_} jlu_u t ^ I Jlifclu-U L j A-xj1 I 

. 4J 4_u_uLl1I 4j>.j_} JulC-^ / 0 4 .L 3 -AVI ^Tu-u.a 

CjLjLuJI £-qjx ~ ) 

<?LJJ SjIjjJ 4juLjJI 4 <? I~ V I> i Cj LLaj>JU jl U ^Vi CjLjLaj (jylc- 

Cj! O jJLil! CjLjLuJ! {j-a JuJulILj CjLLaj>J,! <?Jyl jLLj-aV! Cj^L?e_<_u j < ^ Lij-^^zaJ I j 

3Jlx>. CjLjLaj (jA^ 4 \ tl 1>I jLLa_a^M Cj^L?c_<_u jl_£L>.| Juils I jJ J i aj, 

jLo^l j 4^1111 jl ^SM cjLjLjj j c ^ Y ♦ M -) W * ojlulLI 4_p3^_iil jl i ~> t 

0Jl& 2— Auluu *-* L> *^3 r* J-4 a < <<~ tj jl ^Vi a j ^ » j * t 

Cj^L?e_<_u 4_L(-u A - CjI j o4a (jA^- ^ ^_> j l 4_<_u!jjJ! 

. (Y) ^JjJl>iJ 1 iAA *} x ^VJ (jIsLjjJ! a ^ \ al^>d ^ Y jLLa_aV! 
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A^-n .\ <vllj A a ]n < A £— a tl 4_Ldj_J| jLL^c^/I CjL&L>ijI 
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. I j aJL_u>JIj ^j_>JI j £^Lcjjj>. J jj Jl^_u aIs j_>- j Loj-iij CjLLjj^c 

CjLLa_>JLl v J^— » ' ^ ^ ^AO ~A\ ajCAU Ajj V> 1 1 CjI la < .ujILll >» A ^ m — £ 

. a J _ u j > iJ I j 77 j->J Ij ^_)1 <^> 11 -jIsLjjJI j joj ^Ju_u CjI too- a 
CiLla_>Jll v J^— » ' ^ ^ ^ ^ * - ^i ajCAU Aj^laJkl CjI la < ajILll jiaA-^Jj ~ 0 

. Ajl^j>J,!j j_j Ju_u aIsjjvj ^Lcjjj f .lj ^ CjLLjj^c 

CjLLa^JJ ^ Y * * * - * 1 3^," h 1 1 AjjJ^XI CjI U i o^p-ll n “"l 

. ^Lqjj c CjLLjj^c 

CjLLa_>JL! s J^— * j ^ Y ' ' 0 — * \ aj~< ^ \ t Aj^LaJLl CjI la < Jj — V 

. j aJLjj>iJI j Ajl^_>iA I j J j-JJu-u A_U j_>- j ^Ju_u j g-lj, <? mi CjI U'a-a 



I JlC. CjLLa_>JL! s J^— * j ^ Y ' ) * )) BjILaJJ Ajj-LjJ*I CjLLa-t A 

. j j j_jLc^JLI “^^IjjJIj t? i'iij Lcj-iis cjLLjj^c 

J_i^uU £— A_<_uJjJlII Cj LLaj>JL L j jLLj_4^I CjL^UoI CjLuLu ^VJ Jl^Jj 

.( ^ (JjJj>J!) ajjLoIIj a jl qc , 

^ Y*)) - \ ^V ' JJ." <? I f (^jiaJJ J JljJsI 3j-^ CjI U < njlU' j-pajJ Jl^Jj 

TY A-lcLCt^VI ^jLlU ^j 2 il AJL^iL^ 4 _L 5 t 4 






4 _) j J-uLa-S . J 



I JuS> J^L>* i jsns*W\ 4jjL_uj (_yJlj 4_JL_oil SjLi/VL 41c. Jlj (_yJlj 4 _lvjJLI SjLlVL 

J^L>* 4 j < <i tl 2— 4o_4^_lJ| jl L> aVI £yz 4 j <i^~a ^_Ual J tfLaol (jJLafc ^ojljJ 4j I <<Vn JjJu>J! 

.^IoIj^JI a £ L / ^ \ 4_<_uj|j iJ_l ! BjILl]! 
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4^=Dj-5tHXl CjLLa-t .u^lXl JLLo ♦ 0 jj JL>J1 



. 4 Uar olt Jjudl JjLj ^ 1 «J^-a ♦ (+) - 

. 4 Uar pit JjulXI ,j_c. JiL 1 1~> i n JLo : (-) - 

. 4 Uar oil JjulXI J_}Lu ; U mi ^j-a : ( * ) “ 

4 j o^^-a ^JLc^ ^Laol ila-v JuJu>o 4 _jjju^> CjLjLuJI <>Jl& J^L>* ^j_A ^ualbj 
4 _uL_lII Jl ^-— » VI J>U* 4 _<_uJjl 1I a 2. la 1 4 x £_LIj 3 J^— » <^« J j 4_pj ^_ij| jl L a VI 

<JI 0 Lao VI lLj) L>L ^Luaiw] (j^-a <p V 1 4_£ja. 1 ^ l~< <n (_pJI AJjJaJJ CjI t-a t njlll j 

Ju9j . <3d-^ (jr* 5 ^ 3 J-^ 3 - 4 ^ L$-&Laol J I 1 ^~h a &l JlJ 4_xj1 <,o~vVI jj?c_ 1]| ^j_A £j-J ^! 
0 Jl& ^jU~ 1 >n V 1 jLl (j-4 4_Sjj-LaJI jl«.U ' 0 Lao VI jJLL ^JlC. J I Q^IbwL jLL I 
<?LaoVI ilaa> Sj^jJLl (^^jLVI J-aIjjlII £j£. (. a mi <: --3l 1I ^j ‘ : ~~a a 1 Vj 4 1 ^ if. 4 <a mi^- jJI 4_ojj-LJI 



yt 



^Y 4 ) Y j. 1 4 ^ jj £Y £ ^jj5c^ 3 JjVl -^^*-11 — ^j^LALaJI jJLJLl 







A_Uj^*J! A'^-ml <vllj A a ]n < A £— a tl A_paj_J| jLLa_a^/l CjL&L>ijI 



^j-Ua-aj IjJ . (J-aljJtJl o Jl& y-U Lj _iJu>tJ IjJ 4_ul ^ La A_ajj-La ^Lj JpGall 

Cj h 1 1 A^ajLStjJJ CjI to i njlll ^jp3 dta ^11 A23l_C>^l_J . A.uG> [jjJI Jj^XaJL) 1 ^ <r. A-Ca IaTh-uVI 
Jl>.^j (jl ^ j G-*-iJ>o jl ^Vi CjLoa-^aJ Aju2J^J*I^ A_ij J ilXl AJSjlaltl ^.uijLi j3 Gj AjuLlIXI 
ijr 1 -^ L — ^ 0 J}U* I Jljv. jl_La_aVl 3 j> A^a y I jjus. jl G ^ Vi aJLJLs (j\ 1 lljlu y I A-u_u 

CjL_uIj jJI ^jLu ^jLUJI <>Jl& mi nj . ^j-laJJ ito > njllll 4r Lfcj-pG 

JuJl>iJ aJL?Gl<-u ' yA 4_LxJ Lo J l^_C. ^JLc. ^JUJI yA AGJlGtA J^LaLuCJ C-o$_> ^jJI 

CjG_<a_^=a CjljwJtJ A^a^dll CjI La < 11 ^L>o 1 i_Laj_La_>. A-^z3^TlGjla A- JLJL au CjIjS^Lc. 

. (Gregory, 1970) <>«jJlj a^Jil jUa^Vl 

1 ^-JLg. Q^ =2 ' 9 j V A_uj^Gj ^ ^ -U AGjj-LaJI 0 j_& <j I j Jl_u Jl2j Lc o-^J 

A_oa_^=a ^JLc. V A_ij 1 ^— » t 1 jA_iJLcj jJ I CjIj-ulLI! AjLJ_tia y <<^-— » ♦“ ^Lao! <_La^_Laj>. JjLCLCil ^_ 
L^jI j <> ^~a ^JjJL>«J ^1] ^LLao A-xjIj Af. A j »j j to j^fcljla jwpJLJ (_pJI A ( < (it! £— A_i_4^j| jl_La_4^/l 
$. \jj>.'^ ^_Ca_>i_ij Aj 3 Ju Ajj_<_uj^c ^Lao! Aa jU-v _iL>ol A_uG> Ljj ^j-Laj 

. 1 ^ <>. Aj." j j 1 ^7 ) ^~*3" A_xjLt-£ajv^ I 

A jrt ft! CjI U i ojlUl aGjjJoj jLLa_«VI ^L>ol “V 

^JLc.V A-G-csaJJ! Cj LL a_<_u jUl 1 AJL^iaj jLLa_«Vl <>L>ij| c_jL<.i.l>- ^-jilo *\ 

CjLj- 4 ^~~~ > < aLt-qJV ^_! 4 _l3j A_(_o JlXI CjLLa_>JLLj A_L<_uJ I £— A_03^_jJI jLLa_cV 1 yA AjuC^za 

JaLij (nl,n2) Cj IjJ-t-u ^JlC. j A lo^r<«a m j (!X1 ? !X2) ^J^~~ m t jLLa_«<s^M 

Ala_>JL! £— jLLa-c^/l ^L>o! daiw JlLcJ ^JlII lj (b) ^ U mi jILcj jLU <-taJ»JI 

. (Y) A^MjlI! A_La_<_uj^j 4 _jL_ojv 



rt 



A-icLCo^VI ^jJjlU ^jCil Ajla\j>- AJbe^a 









b 


T 2 


Tx 


n 2 


X 2 


n i 


X x 


4k>i gtl 


0.167 


2001 


1980 


21 


25.1 


21 


21.6 




0.005 


2001 


1980 


21 


15.1 


21 


15.0 


La j-us 


0.414 


2001 


1980 


21 


28.0 


21 


19.3 


at j-d-wi 


0.010 


2001 


1980 


21 


22.3 


21 


22.1 


Jum 


0.033 


2001 


1980 


21 


21.4 


21 


20.7 


£ U J 


0.267 


2001 


1980 


21 


30.1 


21 


24.5 


jjjdujt 4 la 


0.105 


2001 


1980 


21 


26.2 


21 


24.0 


a^UajA 


0.524 


2001 


1980 


21 


29.5 


21 


18.5 


4-at.aA.aJ I 


0.071 


2001 


1980 


21 


17.9 


21 


16.4 


jjlua^JI-^L jJI 


- 0.110 


2001 


1980 


21 


11.1 


21 


13.4 




- 0.086 


2001 


1980 


21 


18.3 


21 


20.1 


JJL-aaJI 


0.071 


2001 


1980 


21 


20.3 


21 


18.8 





CjLLai>J,lj Jl jLLa-a^U 4 jrt ts > \ II CjI ) r \ < ojUll t *\ 



: (JjJu^JI I Jl & 

tm JuIjILa to 4 j>Uol CjI 5 4_Lt.uil 4_pj^_i]| jLLa_a^M CjI j ^JLc. I £)! — ^ 

. aJLj_lj>JI ij £^>JI ^j-Laj^c I JlC. CjLLj_>J, I 

4_c>*jJsl 1 ^ gj^t CxjvjIjJ 4 loj i xjj j|ju>ol CjI j CjLfcUo^l j_j_gj>. £)! “V 
4_Laj?e_<iJ ( -*.))*) iJLaJI 1 ^ gj°> J 4 jl^jj>JLI 4 to**- <n *.0Y1 j Laj-i-b 4_Laj?e_<iJ *.**0 

. 4JL_u>Jl 4-Laj^-CJ ( “ ♦. * A"l) j £^>JI 

£j\ la < xj jlXI JS^aJLl ^jLjjJLI l_La_>JI 4_Sj^laj 4_ul s^VI 4_Lg_&Vl JuLlj 

4_xjLl^ 2J>.| 4_Lg_&! Cjlli ^ JlC. (Y) 4C>}UJI 4 to i til^J l_Jj) t n ^J>l |S.E|X 1 “X 2 Y 

£_j_g_>- Cj^-Lv CU-p»o / 0 ^JLglcvVI ^ ^Tu-a-a Ji 1c. CjLLaj>J,l £_j_gjv. £— £j\ ^ x^aJil £j\ La < <«j~ t 1 
oJJt> Jljuj . (j\ U mi jUll L£jW-*-^ L-tai*JI (, <?♦<>> ^j-a j-u^za^ JjsI 1 ^ La 

JsSjILCiJj . / 0 (J-^J L$jjJu>* 4_JUl^l V 4_g_^_a 4 -xj1 <,o^I 4_t^_i Cj I 5 j_lC. 4-Lu3 L>JI 



Yo 



^Y 4 ) Y j. i g 1 Y £ ^jj 5 c ^3 J/VI jjulII — I jJL>JU 


















<vlij A a E < A £— rt tl jLL^c^/I CjL&L>ijI 



Y J I <?» <^> TyC. Jjj-j (j! ( _ r ltn> J ^LliLj A-ul 4 J <3 A>l lli Jjj-dJI (jj)^~»j 

LxjI Vjj ijijJAl (S.E V) j! (S.E Y) ^jLjJLI 1 I c^ljuis ! 

Ajjiai cjUL^VI j-x^v jug <lLlj . (Gregory, 1970 ; Crowe, 1971) L^j^j 

4 ^ ^ ^ ^lC. c 4 _l1 L_u ^ ! 4 _l>. c 4 -t k 1 1 ! Cj LLa-Ldtj yil 1 ^_j Jj j)jGJ 1 J I Jl>o I <_Ls j La >i i 4 JUL I 
CjI j q^zj (J^C - 1 <■ t^> °lL<-aJ ^UaJ 4-ijlj) Mir. i j r C. 4_$j>*Lj <■ 4 J I J^C.^ LxjI <^>^l 

. ^jI^LjjJI 4 n La I ^ * 4 _pa jLLa_a^M 



a> « * 

4 _t a ,^; tt cjLL2_<_u yiXI (j\i j <c<-o yu_u t ^j 1 <^^Vl V ' ^ ^ ^ ^— > i jljsj 

!jl& ' A_5t_pjJI 0 jui> *\ 4 j?£jLu JILaj ^jdlj (1) 4l>UJL c-jj) i .i^ii>l 

» « ^ V « 

4_>.^>J1 t 4_<^_i£ j ^ j ^ ^-— » J CjLLa_<_u yiXl ^_J JjjGJJ 4_} I t Cj£.L>. J JoJl 

qjj jju_u cjLLaj^_4-i n-2) 40) aj^>J 1 4 j>.j jJ a_u_uLUI Y. * Y ) *. * o 4 _l<^, V j ^ yL_u_4 jGc. 

4_Laj?e_^J YY 4j>.jjJ 4 _u_uLl11 Y. *YV j 4 i _ u j > J I J ^->1 

4_J^>iJ I 4 _>^jJl1 4_u_uLUI Y. * Y*l ^ Lq^-Cs 4_Li^t_4J Y<\ 4_J^_>iJ I 4 _>^jJl! 4_u_uLl1! Y. * YY ^ C 

I JlC. j-IJ-lju 4_U JJ>* 4 AJ Y A 4jj^>JI 4 j>.jJlI 4_u_uLU! Y. * Y 1 J YV 

L^3 f Jl Cj 1 lo I >>yiJs I (^-J 3-J^ ^ 03~^. {.^r— ^ J^yLtluJ^ . 4 _ila->i- 1 I J ^ t? mi lo 

^ ^ ^ * 

JulC. 4j>^_>J! t 4 _<^_lS {^yz yj^=2 1 (1) 4j3^L*JLj 4j^_<_u_>JL! t 4 _<^_l£ j I Ij^_A jjv ^ 

VI j tc > tt0.05 4_<a_i£ (j! t 4_Laj>JLl J 4 _u_uLl1I 4j^>J1 4jvjJj ' . * 0 4_L4-& V 1 ^^TlujuQ 
Gregory, 1970 ; Oliver, ) ^ ^jUj j^ujij^jji ^ ac.1 

I ^jt-t (J^-4-i 4_^uj)jjJ,l oLkr»J,l 4-tj) - n -»Js I Us 1 1 c1)LaL>oVI jjla 4_jlc.j . (1981 

4_ij_xjjJ j Cj IjwlaHJ 1 ^JjJL>ij 1 ^ .J Ulk-- V \ ^-— x ^ j V 4_uLt-^jj>J 4 -l^-A| CjI j CjLaL>o I 

^j>LjjJI 4^(0^ 4 f < (i t j A_ 4_j_<j^jj| ^j_<J 4 j > ^JLc V 4 J I o JuljlUl 4 _ijI_^3l1I J 

^joj (^JbL^ILc ^_aL>oI Ljj-^IsI (jCtUI 4 jl^jj>J,Ij jLLa^sVl CjLs>L>«j! I JlC. 

q I ^\ djlufu^l jJl^o j . ^Y * M -) < \V * SyulII 4-jla ^jJI jLLa_«Vl CjLLa-t << j~< ^ 

YY.V ^J^Lju Lcj j LoLcj ^jL<m-« (j-GL^j 4_^j ^ jJI jl U <a^j 1 1^> t <i yLo 



.Gl^j>JL! 4_La^t_4-i Yi. * j ^.lj> n <7, 



n 



4_icLGo*V! ^jIaI! ^jGil 4 jl^jL>w 4_l_3t<3 









SU-^aVI 


t 5% 


tc 


2 S 
. E 


X r X 2 


n 2 


<*2 


X 2 


n i 


Gl 


x. 


31r>< otl 


(^» ->*4 


rv 2.0 


0.398 


17.6 


- 3.5 


21 


21.5 


25.1 


21 


34.1 


21.6 




(*** >*4 


y2.02 


0.030 


6.7 


- 0.1 


21 


10.4 


15.1 


21 


11.3 


15.0 


L a jjuo 


(*** 


2.021 


2.810 


6.2 


- 8.7 


21 


13.2 


28.0 


21 


5.2 


19.3 


f.\ J-S-tU 


(*4* ^4 


2.021 


0.057 


7.0 


- 0.2 


21 


12.6 


22.3 


21 


9.8 


22.1 




(*$* ^4 


i 2.02 


0.129 


10.8 


- 0.7 


21 


20.9 


21.4 


21 


13.3 


20.7 




(^ j^4 


* 2.02 


1.456 


7.7 


- 5.6 


21 


15.7 


30.1 


21 


8.0 


24.5 


<lL> $->■ 

JJjdLLU 


(^ >*4 


i 2.02 


0.580 


7.6 


- 2.2 


21 


13.2 


26.2 


21 


11.3 


24.0 


*!>U 1>V 




2.021 


2.493 


8.8 


- 11.0 


21 


15.4 


29.5 


21 


13.1 


18.5 




(^ j^4 


2.021 


0.572 


5.2 


- 1.5 


21 


10.3 


17.9 


21 


6.2 


16.4 


O^jJI 

jjLua^JI 


(^ j^4 


2.021 


0.713 


6.5 


2.3 


21 


10.0 


11.1 


21 


10.9 


13.4 




(^ j^4 


y.*y\ 


• .on 


5.2 


1.8 


21 


11.9 


18.3 


21 


>*.r 


20.1 


4JLcx»k}l 


J^4 


2.021 


0.365 


8.2 


- 1.5 


21 


14.5 


20.3 


21 


12.0 


18.8 





>K << ~ ^ ^ 

4 jrt ft! cj! lo > (i jTt-o-U b ^MJLl <J_aL*-l <uj 1 4 j o : V ^Jjjl>JI 



./0 ^ jIL_cuO JulC. 4_<_uJjJl1I Cj LL aj>J, L j 



(q JioLlJjV! 4j0^Lc.) ^n<?~ Mill tin ->,!! 4 j9^Lc. 4-^jjJaJ jl In <?L>ol “1 



( jr lc.!j (^j mi XI ^_j ^ In*>Ji lLsLljjVI CjLjS^Lc. ^jLu £ j-a 

^j2^aX\ <_La_>Jl jljL>ol (J_aL*_a 4_a-J-2 (j! (£_jLijl ^jjlLII) 4-Lt-uJI 4_^a^_jJ| jLLa_aVl £j-A 4_La_^=D 
^jojJJu-uJ \-Aj-U3 J <, rtj rtf. CjI Inn- a C^-t-uJ 4_JL_u CJaLv (f) lLdLuj^I <J_aL*_a <Umj 9 J (b) 



j*Jju_u 4_La j_>* j ^ 'j. ^ <7, j 4 _*JLlLIJ 4lu_uJI CjLLaj>J,Lj 4_cv j_a j 4 JL_ij>J1j ^Lajj 

' Jj<-L>iJl) j-jL-^aJLl “(jlsLjjJlj 4 jl^j>J,Ij 



tc 


%o 


SE 


% r 2 


D 


r 


b 


a 


<*y 


y' 


4lvv.aH 


0.501 


128.9 


29.51 


0.63 


0.0062 


-0.0790 


-0.1882 


397.17 


29.6 


22.9 




0.209 


71.3 


10.69 


0.11 


0.0011 


-0.0330 


-0.0297 


74.07 


10.7 


15.0 


La jjJa 


1.983 


43.9 


10.40 


8.95 


0.0895 


0.2992 


0.2658 


-505.47 


10.9 


23.7 


f- 1 jlut 


0.089 


50.5 


11.20 


0.02 


0.0002 


-0.0141 


-0.0139 


49.98 


11.2 


22.2 




1.903 


79.9 


16.85 


0.83 


0.0830 


-0.2881 


-0.1300 


280.03 


17.6 


21.1 


C U J 



rv 



^Y 4 ) Y j. i a ^ jj -&) tY t ^jj5c^ 3 J/Vl jjulII — L ^jL«liK]| jJL>JU 





















A-Uj^JI A'^-ml <vlij A a to < A £— rt tl A_la^JI jLLa-a VI CjLaL>ijI 



t c 


% <T 


SE 


% r 2 


D 


r 


b 


a 


<*y 


y ' 


4lvvaH 


0.557 


45.4 


12.35 


0.77 


0.0077 


0.0877 


0.0935 


- 158.90 


12.4 


27.2 




0.606 


48.2 


12.04 


0.91 


0.0091 


0.0954 


0.0983 


- 170.58 


12.1 


25.0 




1.176 


62.3 


14.94 


3.34 


0.0334 


0.1828 


0.2260 


- 425.90 


15.2 


24.0 


Ait. a> all 


0.673 


48.5 


8.35 


1.12 


0.0112 


0.1058 


0.0729 


- 127.95 


8.4 


17.2 


^JLuoaJ! 


0.310 


84.5 


10.39 


0.24 


0.0024 


- 0.0490 


- 0.0417 


95.29 


10.4 


12.3 




0.586 


57.0 


10.95 


0.85 


0.0085 


- 0.0922 


- 0.0826 


183.68 


11.0 


19.2 


ALaaJI 


0.508 


66.6 


13.06 


0.64 


0.0064 


0.0800 


0.0855 


- 150.66 


13.1 


19.6 





jl JuaoVI <J_«LjlX i^jLjjlXI 1 Ua^tl j LtaLujVI <J_4 LjlX <^oo»VI ^, 00 - tl : A JjJuaJI 



^jJI cjLLa_aJlLj 1 < ^ a 1 T'i & aJ-cuJI a_o3^_l 1I jLLa_aVI cjLu^^j ^JLil <?Lao I ■» ^ 

CjLLaj>JUj 3 JuljJLcj j Cx^jJI jurti J^LljjVI (J-aLuoj j I JuaoVI A_lJL_u Li_l2 Cjj^Is! 

(b) J (r) ^-J-2 (J-/C (jA_UJ 4_JLc. J . 4_U>*.J_<<3 ^JLoIjlII £)jJ-A LL^J -2 L^J CoL^ZD ^_pJI 

a j A 't Jl Cl LW Xijlll AuL^LaJ ^j_<_uj>JLI jLLa_«VI Cj Lao I (j-U J^jLLzj Jjjvj A_lJL_u_JIj 4_o.jJJ 
3 Julj2L<a jl to aVI ^Laol <_La j-Laaa*. Cj^La. Jui3 . A_<_u jj Juq 4^a-d ) Y £j_aj?ta £j_a CjI too- a A ^_ 

J ^oLc^Jsl “^^IjjJIj Ij j-)J-lju A_Ls j_a*j alj. Ml ^-A CjLLauta "Y 

ajj_<_uj>J,I jLLz_aVI cj La Lao I cojLu jLLJj . aJL_(_>JI j ^^>JI La-A (yC&^cA £— a al r< ^ j 

( rtj rtf. <^_A CjI too- a 1 A_ A j rt <,o 1 tl CjI to > <>^-11 A_SjjJoj Ajj < << oiJJ ciJLlj £_a j I JuaoVI CjL^^Laj 
2— 3 JuljlLa Cj La Lao I a j A /tt Cj LLa_<_u^Ill I AuL^la Cjj^Is I CJ_uao ^Lajj Ju_oj Lajuua j 
4_j_a ^-jJI jl_Lz_aVI ^j_a a _t ^ > ^jLf. V a < 1 P< ^ Cj La Lao I (b) ^ (f) ^JLcLl/i L t-a -t ^ Cjj^Is I £y^>- 

' .'A' C-ua* jlju (_P-tl A_ua* jJJ (r) lULujVI <J_aL*_a ^ Juj . CjI to oJll rtJ-^J A < < <ttl eL— 

(jAJ I Jl>- A_< 2 jjl xia a Luj I AjS^Lc. J j_>- j C. ? Ij> n ‘"<< a U^- ^ \ * . Y \ \ Y j I A-Lajrc-CJ 

- ^Ij>IjjJI j Ajl^j>J, I j ^>Uj^ j jjJjjj aIs j_a-j ^lj-L<C ^-A CjLUj^c "\ A_ ^j-^jJI j jLLj^oVI 
A too- - *.*^YY (j<j Cov jlj-J (_P-tl Ajil^uil VI ^J-dLuo (Jjo 1 4^-n i ^-jl <<o 11 

I Jl>- A_^jJLtiaj A_lJL_u a jU-L lLsLojI CjL^V-^- -i ^>- J JJC-u - 4 . * ) i ) j aJLuj>JI 

^Lcjj ^yujJuuuj LajuJsj t (_y-^ L$J^ I CjLLjj^c *\ £— (j-«3-ilj jLLa_«Vl l Caj I 

rA 
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. aJL_(j>J I ^ 

(tc) 4 _<mj 3 (j! (r) JaLpjVI J-aIaX C^J 2 >jIu_u t I 4j a (J^ 

Y. * Y ^ 4_>.^>iJ I t (j-^- ^ ^ ^ <; ~~~ > (J-Sj L 4J ! d»-p> ( ^ ) 4a3^-*-l Li a_j^-<-u_>JL I 

LtiaJ I JljSj . / 0 4_uLt-£2Jv^l 4 j 3 A>V| ^Tl<-cl4 JulC. 1* 4_Jj^>Jl 4 jvj jJ 4 _u_uLlIJ 

1_4>j1jl>ij 1 Jaj) j daLuj^l Cj11>Lc 4_xa*^Lua j! A j ^ A» t ^ JlC. (f2) < n rt~t I (J-aLjt-a 

4_^_lS 4_<_u jij J lIJ CjLLa_>JLLi 4_L<_uJ ' 4_L*o^_tll jLLa_aVl £j-A Ajla^zd ^JLc. V 4_j^laJJ CjI_&L>ijVI 

. j|jL>ijVl <-Laj>. £_jialL_tiJ ^1 jl a Vi CjLl<^=d 4_m_pL>J I 4_u_all! (JlLcJ (r2 ) 

g. mi 4 ^ / AAO ^ 4_1^^_4_i / ♦. ♦ Y (l*2) jSj 

jl ^Vi a _t ^ » ^JLc. ! CjLfcUo! Ju Joijj (JjJL>o L^-JLc jLq~r.Vl ^j^=3_4_i V 4_^jjuis 

. 4 <_<_u_I ' 4 _o3^_lI| 

v? 4 Jj_uLoj 4_>JLua LfcjljL>ol daj Iq-%. j JaLuj^l CjL*)>Lc t Ja^Yi miJJ 

Oliver, ) / yo ^ (r2) ^...A-.t i j^u* j / 0 • ^ (r) jjj 

p t <i~i 1 1 1 4_u Ij) mi 1 1 1 4jlj_lL4 1 1 y ujiAjl \ y t_Ls Lu jV I (_ 7 l' a L*- 4 ^y » g -~ x *~ y . (1973 

4_pa 34JI jl U ^j-A 4 j ^lc-l (j! Jl->o JU_i_>o 4rtUi<i^ jLLa_a^M t 1^> °>L<-uJ ^UaJ L^J 

AjjLoILqj BJlvIjJI 4_Laj>JLl ^ ^ic. Auluu {j-A ^ Jlj JlLq 4-u_uJ! ^_ 

. 1 _^jLaL>ijLj j! L^jI j o^~=3-J 4^^Lc. (jj-i Alco il ^j-oiLi 

^JLa A. 1 4JJ < d^U (S.E) jj> j r<U ^jLjlU 1 \ 

^_mil <?Jl& j-uju j . (A JjJu>JI) ^ ^>4' ^-1-4 Y^.O j a U*>- ^ \ 

J-dlju L^jIj-uu lLsLujI ^JlC. j 4_l«^_l 1I jLLa_<sVl (-La^Lt <<" ^Uaj 4 _xjI j) Aif. <«^— - » ♦“ (jrAi ^ 

Jijavj (A) 4 j3^L*JLj ^j_<_tL>ii,l )/ G) (^jLuJU L_slj^>ij^LI 4J^111 4_u_tuJ I Jl^ 3 jJ J 

4_j_xj^_jJI jLLa^iVl l j r A 4 _u^=a ^JLc-V aj^ U. 1 1 CjL^L>ijVI CjIj^^ju A_ p jx. 
4_La_?e_<iJ X ^ YA.“\ 3 t l / lYA J I^J ojuLi^=3 L-.t-L.ajj ^pa LjJ I 4 t? lo ( 4 ) 4j_t_oJ I 

^jjuj . 4_la_>J, I Jl^j jLLa-^VI Cj[ j Ja_<_u jILo (^jLjjlII 1 U4.tl jjL>o c 
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A'^-ml <vlij A a ]n < A £— rt tl A_*_a^JI jLL^c^/I CjL&L>ijI 



^11^1 A_La_>J,Lj jLLa_aVl ^-uLijS A_*_uJJ ^j_ul_i2ilj Ju-o jJ! Ajlj-lLs ^1] (J_al ^Jiil oJJt * j £t ^— » ] 1 
Aj9Ju w^>j 1 ^jlr. A 3 jA^ A_iL<Lv. AjuLLoj A_<_uIj_} I ^Lljso 1 A j » j j to ^J^cjI 

. A_Lu^c cJ - ^ 3 ^Tl<-u.a 

A_cvjJLl 1 £ oj°> ^_yJI A 3j» <>>tj (b) (J_al_*_a ^-j-9 J^=dja j 

a_l! L<_u-I I 1 ^ o j £ b> <? mi a to o- q s *.Y*\oA ^ ^j! <<o il — a to o- 4 s *. •VY\ 
(.Lsjlaiw A_pw^Lao ^jlc. ( jr lc. Laj-tis - *.*YV^ j c ^ AAY 

A j 4 A»Vl A Jlj3 J . A_<_uJjJl 1I CjLLaj>J,Lj AJ^laJJ CjL&L>iJ^U aJIujAI j| 1 _L>iJ , i ^I 

( rtjrtf. A to'a-fl ^Lllh-uL CjLLaj>JLl ^-J_4->- 2— jl Ju>oVI ^<u-9 A_l<j_A| ^JlC. ^ jr Lc CjJLi jlu_u t 

uilc. 3^jj>JL! (t) ^-j-9 {jfA 0 )) A^>U]| a to i nj^j Ajj.«. t JL > JL ' (tb) c j^Lv. lil 

• (JjJL>J0 !• 0 A-ul A j <3 ^Tl<_luQ 
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OsLij/ 4j 3 jLc. (3^^ / Jl>«j! 3-^^-*-^ a J ^ ■>* 11 4_<a_mil < iL_uj>. > ' Jl^dQU^ 

3^ u ^jL^ai lLsj>ji 4 > <</.> / ^o 4/1 <<o^vi 4 _j_4_a vi 30^0*1 jj^, 4_a^>. 

(b) j!._l>ijI 3-^Luc j^ ] <j! (a) 3j*-^>a^ . 0 v) 4 ^^l*ji laiu (S.Eb) /j^jVI 

^1 C ( + ) 4_o*/>! ^_mil J ( — ) 4 _l1L<_uJ j ^_uiil (j4_l 4_m_ii2J>- 4_4 _l£ < JL<_u J 1 t_<_>.j_4 

Jju 1-4-4 ^^LlLc C-JL-U <?L>ij| jl JuIjILc L—<- > -J-4 <>L>ij| j|jU>ij| 1 L> ^ 1^^=^ (jj ^ J (j ^ (j OJ 

jLLi^Vl j)_4 4_L4^=D (/Lc.V C^jLj (_^^Lu_4 <?1_>o 1 j! C-ljIj JuljlLc <?1 _>ij! V 4_J I ^/Lc. 

4_3jL<_uJI 4_u1 ^jLu VLl3 Jl^jjp 4 _SS_U-l1I <?JlA (jl . 4-U-ail 4_L4^_iJ| 

jl U 4VI (j_4 4j4^> JLlV ^-^LlL4 j! JuljJLc JlJ^S I J £_t<b| J <>L>ij| Jl>- V 4_j I (/Lc, 3^J 

3- ^3 (jib I JlI J . 4_<_u jjjJJ CjLLa_>ai £--*-4->i-J ^Y * ) ) - ) W * A 1 ] 4-u-ail 4 _l4^_l!I 

4_<_uJ|jjL4 4-La-^j4 ) Y ^ (/Lc. ^/l jLL_4 VI CjLj- 4 ^~~~ > (/Lc. I 4_L^5 L>J I CjLfcUoVI 

4jUr. jl 4_ul_uaJ>.| 4 J 4 All I IjJ (jai-Jj 4_tll4> j-l£, CjI_aL>oI JuU 4 ( 4 J 

CjLaL>ijI (jl 1 4^~~~ > . jl L ^Vl Oa-^L-uJ ^UaJj 4 _xj I j-tlLuJ ' 4jLj_ilaJI £j£. L_uL_3 4 _>oLj 

<>L>ij| (/L C. Jju V ^jJwVl CjI U^.t I ^iajL_LJ 4 jll a oLUl u^* !' aJuljlLo 4jj0a_4 

^_Aj <-_3L>. ^Ll 4 4-ulill CjLLaj>ai jl to 4| <>L>ij| J (, /L>J ^Ll 4 ^IjVI gIUI jl U 4 1 

^ji^ . l_sl>ji ^jijai ^uiaVi jnfl 4^ij-L>iji 4 m « <? i ^i^~~> ^-^3 

LAjLLa_4l jj_4 c_jj-3JLj 0 Ju I jILc CjLaL>ijLj LajLL^I Jl>-I ^3 

4_<_uIjJlII <?JlA IjJj . jit^al V cIaj>JI Jijj?e_4J jLusLv Juu 4 <^>^Lll4 CjLaLvjLs 

Cj Ju>ij jl U .VI CjLaL>ijI £— CjI_£ jlltivl CjJl^dI [Sj^ I <-— >L-tj!j-i ^_4 3^^ 3-^ 

. 4_4Jl3JLI £— 1 4 ^~~~» ^JLaJLj 3-LLJLl A j a ^~~~ > Luaj I Ou>JI j^2e-4-> 

4_uia Ljj Lr^" a J^ L 1 1 CjLfcUoVI 33->0 ' oj^juus 4_<_u Ij jJ I <?JlA 

V I jJ . 4_XjLu2JvVI L^Lj-4-AI CjV1_4Il>>I ^j_C. L-4-0 l^=3J 4_uLl^>.| fj^2> L^J^jLjj ^_Ua_> iJ 4-14^13 

4- 3jj, Io i L^ailu 4_^>.jLco jj _4 3 3^311 j) n 4 > V ^1 3 j 0 aJI (j 3 ^ -^LClC. VI m 4 1 
L^Lj-4-AIj L^J^jLu 4 _?C-UD ^j_4 Jl^Q]| X 4 x V 4_J_lJj-4J 4-4JJ-L LgjV 4^=D^_5tial C— >i La < Li Jill 
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.A_u 

CjLkl_>oVI £j£. c ^ A^aJ <j| A-ttia IjjJi A_j^_C£2-l1! CjI La i a Jill AJajJaJ ^~~~» ^ 3 IjJ 

^jLjjlII l_Laj>JI A U^> A_ul jjj L^LUaiwj A_ul_^=3uoj AjJaJJ 

c-<jji i^iLlju t (|S.E|X 1 - ^C 2 Y) / o 4 _l<^> V 1 ^JL^cvl jilc. ^ ' a Jill ^-j JJAlJ 

cjLfcL>ol (j\ a jrt ft! cjI lo > ,jll jJis 4 _lLc j . a jrt ts~t <11 cjI U < < Jill JJAO 

^ aJLu_>J 1 Jj la^-fl g. LllL-u Lj CjLLa_>Jll £_j_<^j>iJ SJliIJILo 1 ^1^-— » C-<_}L^d 

~z - A ^_j Juij . A_JL_u j A_o* a la -t < << j jl Jool p _t n i l ^ l^—> jl_La_aVl CjL&L>ij! C-<_3-<_uj I 
2— (j\ jrt t/*> ft! (j4 to < < Jill A-xj1 <,o^ 1 A jg A I CjII} (3jj^ ^ JlC ^1 <<o**.^l A j g A^l 

^j-4 jJl^=jlJ JS| JJ^dJl <J-^j CxjL^zj / 0 f^gjl u_u_a Jl-lC. CjLLaj>J,l £_j_$jv. 

Jil <^s^Vl A.L3-A<Vl LuaJ I lX^zd I 1 ^ ^— > . ^ t~» , <J< t 1 ^_j JjJJ ^jLjjlX! l_La_>JI (. ii ♦ <^> 

<*• <v ^ <v 

(j-U JJ_dJJ AJJ) < << oil>l t A_<j9 CuA^=3 JU_j_>o Aj?c_£uJI 0 Jufc A jrt <<o ft! CjI to < < Jill (j-U JJdJJ t 

t> « 

t* ajj^JI a_>.jJl! a_u_uLUI Y. * Y ) a_>.^>J 1 t a_<^_l£ Cj> a j i a_^Ll£ 2-L1! cjl_La_<_u ^11! 

. ♦ . ♦ 0 A-l<^A V I (_£ 3-lc^ Jl-lC. 

Mill t I j!jl>ij1 A^^Lc A_SjjJoj jl U a^M CjUiUol l. m <i *>» ) (j I 4 _lLc j 

^jjlLc Jl>.Lj i ^ > ^CuijL_a]| Aj3_i yj^=z I L^jV (A_ila_>JI lLsLujVI AjS^Lc.) 

^y£> J_re_il] (-LsLujVI^ j! ^JLcIjl> 3 C^l <>s^l ^— » ^ \ 4_j ! I ^ ^— > . < >L<-cL>» Jllc. 

A j jl Ju>oVI ^J-dljLX ^ L-jl < <1^. J C-<_)J| jlu_u t A_SjjJaJ A-Xjl A J ^ 

1 j|jL>U ,l ^l ^a\ 1 ♦ t J , , a A" ti ^J.dljuc C_jL_uJVJ (S.Eb Y) / ^0 i JL<Cl2w ,l ^| ^ £llu-4 Jlic. 

.(cj/) (^jLuJL! aj^II! A-u- u Jilj (S .E) jj> j-SnU ^jLuJL! 

tlaiw A j ^ A I JuJl>o ^JLc A_xj1 <>JlA Jl^L^uj 4_lIc j 

< /.t i t U 4>tl AjS^M-C. A_Sj^1s C-JLlo^j . L^cJlC. J^=dj3 j 4lLa_ur>.^ 

CjLaL>ijI A ^LLsj £-< s a / 1 r< ^ ajj. U a CjL^UoI A j BjuljlLo ajj. U a CjL^UoI A JuJl>iJ Jl 

A jrt <<o (tl CjI U i < Jill aJLjJ^j AJj) < <i ^J>1 A-la^jJI jLLa_«^l CjI j o^zj JLc I CjLaL>ijI L^-La 

JLc.! (jAj J^LpjV! JoIjuo ^-j-9 cj^L>. Jl2J j . (y\ <^> aLlLq ^_aL>ijI j cjL&Lso! *\ 
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4_lIL<_uJ <■— lLk^-4 C-<-t-uJ ljL>. Ajijlxjus^ <jl>- ^A ^ 4-u_u_l! 4_La^jil jLk_aVl y-A 4_i A^za 

» « ^ ^ ^ * 

CxJJijIu-u t ^jI I 4 jg ><3 1 Jl^3 I Jl2J j . CjI k*a-a Cu^ lJ I Jl>- 4 <?j» <kj 

L&j! Joijl ckLuj^l 4 j3^Lc. 4 .L 3 -A I ^jlc. (r 2 ) j> (r) lLsLujVI ^j_«Ijl 1 

1 ^^-— » ^jLuJU Lk_>JI y l 1 ^ ^— > . cjLk_>J,Li k^kJJ cjLaL>oVI ^JiL$_s ^nil 

^ JlC J 4 ( < <i tl £— 4_pi^_lj| jLk_«^M yA Ajl 4^=3 ( j r Lc I <_k_skajiJ ^Lkj 4-Xjjj) Mif. y »J Sj_i_Lf==3 

c_s!^>ij^LI 4_j^lll 4_u_uJj| 4lke.<.kj I 1 ^^-— » <J_«I jju L^kLujI^ L^jIj-uu <_kkjjl 

0 j_& ( b) jl JU>tjVI ^J^qIaX C-<_0 Cyuuj t 4 J g ij)^^'^ J-^s! J-Si J 

£ LuTl<-u Lj Cj Lk^Js I £_L 3 JV. 2— 4_i2JJLik 4_L>» jJ, I ^ 4 _l 1 k_ui ! (J^3 LaJs ! I Jufc dl£ L>> 0_J_>«J 4 j^_£uJ ! 

4_GjJLv. CjLfcUo! ^JlC. CjJl^d! 4_ul ^ j ->■ A t ' yVs 4-ilf.j . <■ 

^_) d)U>Uo^l 6 ' J 4_<_u jj Jiij CjLk^Uj 4 -ujJI A_ 4_j_d^G| jl_k_a^M yA Aju^=3 ^JLcV 

Jlk-Vl C__c>OJ . 4 j 1 <; r. J I 4 _xjLg^_ 2 w] 4 j Ck & I ^Lj ^luCil V <Uj-&l_kj AjyJb^>- yji£. L& Ju Ju>iJ 

J Luajv ^JjLtfljuO j! J^J! ^Lp3 i SyjuZi CjI_^=3_uoj 1 k. -t k . ] 1 JulC. 0 Jl& jLOiL^I 

4_Lklc4 jl_k_«VI (_k^L_uJ ^Lkj l_jJljJu CjIj-uG 4_ijIj-<^*JI ^^jkLUk jl k a'$\ <?k-« 
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e-^l*oJ| 

--L^e.o ( jl t osIjlII cjLaGoVI c ) AY A < (jLwu c — 

. ) JJulI! t 0 jX>J,l 4 4_uJjVI 4_»_al_>JI 4 d)L_o!jJ 

ll! Lj)^_i_u Ijil i cjLaUoI t ^ ^*\o < ji^ta jolj . ^L u^> ~ 

i SjL>.J t \ AV JJjlII 4 4_I^IjJl>. (JjL-OJ 4_L_o]_i_u i 4 _lLJ_>U 4_uL*^>.] 

. 1 “_*_0 U. t 4_uJ^~IdJ 1 4_l3 I 1 

t Ljj^-u £i- jl U. rtM t ^ LjkJ 1 <>L>ijVI t ^ \AA i ^jyl^ o 1 4 cr 4 "^ 0 — 

. LjJi^J-U t Ml a J i ^ ^ V ~W ^yS ^yS t ^ Y — ^ Y — \ ) I C 4_l^ I 4jL>t_I, I 
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